Abstract: Content analysis is an accredited research technique that despite its increasing use in numerous disciplines and substantial expansion in academia lacks a unified methodology and rigorous methodological standards. This paper presents the technique of content analysis and the way it can be applied to social and environmental reporting, with a special focus on environmental corporate reporting. Major methodological problems that have been raised by the use of content analysis, and unique coding rules and decisions developed by authors are presented. Through the application of content analysis on CEZ Group's corporate report, possible outcomes that can be obtained while using this technique are shown.
Introduction
Content analysis is a method known for hundreds of years and can be seen already in literature of 16 th century (Krippendorff 2004 ). The first original conceptualization appeared in early fifties of twentieth century when Berelson (1952) provided the first integrated picture of content analysis. Since this moment, the use of content analysis has spread in numerous disciplines, mainly in social and human sciences as journalism, sociology, psychology, anthropology, history, economics, and business. The use of content analysis applies in other fields such as medicine or politics (Krippendorff 2004; Neuendorf 2017) .
Content analysis as an accredited research technique has also achieved a substantial expansion in academia that can be demonstrated by the fact that since 1980s, the number of publications containing content analysis has sharply increased (Neuendorf 2017) . Despite this fact, the research lacks a unified methodology and rigorous methodological standards. However, the lack of unified methodology gives a space for own realization and development of own methodology.
The aim of this paper is to present the unique methodology of content analysis and the way it can be applied in order to make quantitative analysis of qualitative sources. More precisely, this technique is applied to the field of environmental economics. After presenting the nature and challenges of social and environmental reporting (section 2), methodological issues of content analysis (section 3) and its design applied to environmental research (section 4) is presented. Subsequently, the designed content analysis is applied to CEZ Group's corporate report (section 5). Section 6 concludes.
Social and environmental reporting
Social and environmental disclosures are nowadays an integral part of reporting of many companies. Companies publish such type of information in order to report on their activities that go beyond company's main objective, which is the profit maximization, and that are related to the responsible behaviour of the business. Such company strives for responsible behaviour towards their employees, society, and the environment. The concept of responsible business is based on so called stakeholders and legitimacy theories that gave rise to the notion of corporate social responsibility (CSR) underlying corporate self-regulation integrated into a business model. Friedman's (1962) shareholder theory (also known as stockholder theory) assumes that the profit generation is the sole responsibility of a business as the core interest of business owners is the profit maximization. Freeman and Reed (1983) came up with a new theory that emphasises, unlike shareholder theory, the responsibility of the company towards the wider group of stakeholders rather than shareholders. They defined stakeholders as "groups who can affect or are affected by the achievement of an organization's purpose" (Freeman and Reed 1983, p. 91) . These groups are persons, groups, neighbourhoods, organizations, institutions, societies, but also the natural environment and media (Mitchell et al. 1997; Tilling 2004 ). Stakeholder theory combines morals and values, often neglected by shareholders, with organizational management and business ethics.
Environmental research frequently refers also to legitimacy theory that is one of the most cited theories within social and environmental accounting, even if this theory is still underdeveloped (see for example Cuganesan et al. 2010; Hrasky 2012 ; O'Donovan 2002; or van Staden and Hooks 2007). Suchman (1995) described legitimacy as "a generalized perception or assumption that the actions of an entity are desirable, proper, or appropriate within some socially constructed system of norms, values, beliefs, and definitions" (1995, p. 574). O'Donovan (2000, p. 79) defines legitimacy as "the process whereby a corporation justifies to its conferring publics its right to continue to operate". The basic elements of the theoryperceptions and assumptions -need to be accompanied by public disclosures such as those in annual reports, sustainability reports, corporate social reports and other company's publications. Legitimacy theory is closely associated with the concept of corporate social responsibility. This concept represents policies and practices of companies, organizations, or individuals, which integrate environmental and social matters into their business strategies and daily practices (Sapkauskiene and Leitoniene 2014). Wood (1991, p. 695) accentuates that "business and society are interwoven rather than distinct entities and therefore, society has certain expectations for appropriate business behaviour and outcomes". Legitimacy theory can be also characterized as the ethical behaviour of the company represented by its managers, towards the society represented by its stakeholders (O'Donovan 2000). Bravo et al. (2012) point out the fact that the communication of CSR activities can help companies to construct its identity and to reach positive outcomes.
CSR activities are basically communicated through the aforementioned public disclosures contained in company's publications (reports). Traditionally, social and environmental disclosures formed a part of annual reports. More recently, they used to be present in standalone reports. The non-financial reporting has become to be the centre of interest of national and international frameworks proposing guidelines for corporate reporting on non-financial issues (e.g. United Nations (UN) Global Compact, the Global Reporting Initiative). The CSR literature tends to recognize that such self-reporting may be undertaken voluntarily, as a result of legislation, or as a part of a code of practice (Gray et al. 1995b ). While originally, the concept of CSR reporting was based on voluntarily action of the companies, nowadays we encounter, for example, binding regulation of the EU in form of EU Directive on disclosure of nonfinancial and diversity information (2014/95/EU) 1 . This directive binds certain large publicinterests undertakings and groups having more than 500 employees to publish their impact of businesses on society. Nevertheless, corporate social responsibility (CSR) is "concerned with the ways in which an organisation exceeds its minimum obligations to stakeholders specified through regulation" (Johnson, G. et al. 2008, p. 146 Krippendorff (1980) who described content analysis as "a research technique for making replicable and valid inference from data according to their context" (p. 21). Krippendorff was also the first author who provided a comprehensive and very detailed methodology of content analysis design for analysts who rely basically on available texts to answer their research question(s) (Krippendorff 1980 (Krippendorff , 2004 . His methodology remains the one of very frequently followed methodologies.
In this paper, content analysis is selected as method of measuring corporate social activities. This method enables, on the basis of qualitative documentary analysis, to derive patterns in the presentation and reporting of information (Guthrie and Abeysekera 2006) , and make conclusions on:
-How does the company present its awareness of investigated issues; -How much is the firm involved in tackling with these issues; -How much is the firm self-regulating; -How responsible and sustainable is its business behaviour, and many others.
The main limitation of content analysis inheres in its subjectivity (Guthrie and Abeysekera 2006) . Objectivity cannot be measured, neither tested (Krippendorff 2004 ) but its desirable (Neuendorf 2017) . Nevertheless, the subjectivity of content analysis can be lessened by using more than one coder (rater) and testing statistically the level of inter-rater agreement by using There is a certain probability that these 2 judges emitted the same judgement "by chance". This probability can be noted pc, which denotes the probability than judges could agree by chance on any of the judgements. So, when considering the real proportion of agreement p0, we have to compare it to the value of pc. The Kappa coefficient κ is therefore defined as the following ratio: (2006) stressed that combinations of several media should provide more robust empirical evidence for understanding of companies' practices. These media are designed to intentionally communicate socially responsible behaviour of companies with their stakeholders and some studies emphasize their non-exclusiveness from analysis, or even demonstrate prevalence in company's communication (for example Unerman 1999) . Companies can communicate with their stakeholders through other channels than aforesaid, as press releases or advertisements, but the range of media used can be associated with company size and for this reason, a limit of media in study has to be set (Gray et al. 1995a If the decision on media used in the study is made, the question of what measuring method of content analysis is used takes place. There are various methods of measuring disclosures.
The decision on what method is used depends on author's approach in the study. In the social and environmental accounting literature, two groups of content analysis studies are distinguished. The first group stems from the extent of reporting and used to be labelled as extent-based/narrative/mechanistic (hereinafter mechanistic) and conversely, the second group is based on the quality of reporting and is denoted quality-based/interpretative (hereinafter interpretative). Unerman (1990) considers that the method of sentence counts and measurement in terms of proportion of pages are similarly unsatisfactory, as the variance in grammar use of different writers can result in providing the same message while using different number of sentences. Nevertheless, the use of proportion of pages may eliminate the risk of measurement error and enable to capture visual disclosures (graphs and photographs). However, the coding of imageries is also the subject of discussions. While some authors claimed that imageries may be even more powerful tool in company's communication towards stakeholders than narrative disclosures (see, for example, Pesci and Costa 2014), some authors pointed out the fact that it can be used as 'green-washing' tool that can manipulate meaning of the message (for example Hrasky 2012). Nevertheless, Milne and Adler (1998) undermined the reliability of page proportion count and state that "laying a plastic grid sheet over a body of text and trying to code the contents of each grid square would result in meaningless measures" (p. 243). Based on this statement, they advocated the use of sentences in order to provide complete, reliable and meaningful data for subsequent analysis. Krippendorff (2004, p. 86 ) pointed out the fact that "the use of inappropriate units leads analysts to experience conceptual trouble".
Conversely, the interpretative approach focus attention on quality and richness of narratives (Beck et al. 2010 Nevertheless, studies that are based on the combination of these two approaches are not exceptional (for example Beck et al. 2010 ). According to Krippendorff (2004) , the content analysis should consist of both -quantification and qualification -as those two are indispensable. Van Staden and Hooks (2007) verified that there is a positive relation between the quality and extent of environmental disclosure and environmental responsiveness.
In order to analyse the data from investigated media, the formulation of a set of categories and coding rules is necessary. To have the highest significance of resulted data, it is necessary to make the categorization and rules as close as possible to the issue under consideration. Abbott and Monsen (1979) accentuated that insufficient reflection of all the issues actually contained in the report while formulating categories and/or inaccurate coding data could affect the validity and reliability of the resulting scale. The investigated issues (e.g. environmental pollution) should "reflect the criticisms that are currently being encountered by the modern cooperation and also are the targets of governmental regulation" (Abbott and Monsen 1979, p. 506). In order to achieve a certain quality of content analysis, some processes in content analysis may be iterative (Krippendorff 2004 ).
Design of the content analysis applied to environmental research
The methodological design of content analysis in this paper largely follows the Krippendorffs' methodology (2004).
Content analysis processed in this study is based on both mechanistic and interpretative approach and is conducted 'manually' assisted by qualitative data analysis software for researchers NVivo. The content analysis and classification rules and schemes developed in this paper are applied to corporate reporting of energy conglomerate CEZ Group (hereinafter also referred to as "CEZ" or "Group"). Results of content analysis are described in Section 4. not included in the analysis as their interpretation is influenced by subjectivity that can lead to their misinterpretation and/or that can manipulate the meaning of the message. 5. Tables/paragraphs that contain information on policy or area of action using bullets and belonging to one group are considered as a single sentence. Otherwise, each bullet is coded into individual disclosure area according to its message. 6. Content of the report, headings and other document elements serving for navigation in the documents (e.g. headers and footers) are excluded from the analysis. 7. If the disclosure consists of several facts, the significantly prevailing information decides on placement of the disclosure in a certain category. If the disclosure classification is ambiguous or questionable, the disclosure is categorized as 'general' disclosure. 8. The information that cannot be assigned to any of the given categories is coded into category 'general'.
The core classification/coding scheme is twofold.
Each disclosure is classified according to the disclosure type as narrative, narrativecomparative, quantitative, or quantitative-comparative (see Table 1 .). This classification allows making conclusions on the depth of information provided. It is expected that comparisons provide deeper information that acquires the analyst with the previous situation and state of play, and that numerical disclosures usually provide more measureable information. Given the fact that in most of the cases, company reports are very extensive, certain information could be in the amount of text overlooked, seemed as more/less important, or can lead to wrong interpretation. For this reason, each disclosure is categorized into pre-set categories and subcategories (see Table 2 .). This categorization permits the researcher to make trustworthy inferences from company reports and recognize, which area of information is key to the company, and what weight is given to it. The cases of energy and environmental (non-)compliance are coded separately from the two core coding sheets: Disclosure types (Table 1. ) and Disclosure areas (Table 2. ). This is given by the fact that each disclosure of this type can be addressed to three questions: (1) What is the type of disclosure; (2) What is the area of the policy (this information is coded at the level of disclosure areas according to the scheme provided in Table 2 .); and when applicable: (3) What is the level of compliance with legally binding policies, or what is the additional effort of the company to pursue its policies and/or CSR practices towards the environment. 4 Content analysis applied to CEZ Group corporate reporting CEZ Group is an integrated energy conglomerate having its headquarters in the Czech Republic that holds the majority of company's shares (nearly 70%). CEZ Group operates in a number of Central and South-eastern European countries 3 and Turkey. Its main activities consist mainly of electricity distribution, generation, trading and sales (CEZ 2017, p. 2). The managing entity of the Group is the Czech company ČEZ, a. s. that is also the largest company of the Group. CEZ Group is among top 10 largest energy utilities in Europe in terms of installed capacity and number of employees. Table  4 . provides basic information about CEZ Group and data related to its operation in its country of domicile.
As a company operating in the energy sector, CEZ Group's operations are associated with negative externalities. It is assumed that the company discloses its CSR practices and policies in publicly available reports to legitimate its operations towards the public. Implementation of whatever means to promote 'social and environmental behaviour' and/or reduction of its environmental footprint represents a cost for the company (e.g. campaigns, donorship, social events, benefits, support of environmental protection, investment in R&D, security measurements etc.). Such costs are to be reflected in the company financial report. Financial reports are audited and therefore it is supposed that the company reports reflect the real state of play of company's efforts towards socially responsible company. Despite the fact that CEZ Group emphasises its responsible behaviour towards its employees, society and the environment, it does not provide actual stand-alone CSR report. The latest CSR report was published in 2014 and the data contained in this report is mainly related to years 2012/2013. Up-todate data of company's CSR practices is incorporated in its annual report (see CEZ 2017). The content analysis conducted in this paper is applied to CEZ Annual Report 2016 within which the Group communicates its CSR practices and policies.
All the disclosed information related to the energy and environment was assigned to aforementioned disclosure categories according to its content and type. The total amount of references coded was 170. It corresponds to the 4.42% of whole textual part of the report. Examples of disclosures coded are provided in Tables 1., 2. 
and 3. (see Chapter 3).
The predominant type of disclosures (84%) was narrative type not providing any quantitative explanations, neither comparisons nor their combinations (see Table 5 .). From these results, we can conclude that CEZ Group does not provide detailed information on its policies and company disclose about its policies in general terms. The content analysis revealed that environmental protection related disclosures significantly prevail over those related to main energy issues (see Fig. 1.) . The most frequently disclosed information was related to the nuclear safety that accounts for more than one fifth of all disclosures (21.89%). It is also evident that CEZ Group puts considerable emphasis on biodiversity protection and preservation that is the second most striking category in the results of content analysis. Energy sustainability, as a mean of transition towards low-carbon economy, represents a large part in overall environmental disclosures and is the crucial category in energy related disclosures. CEZ group, as one of the major European energy player and significant contributor to environmental pollution, notably discloses information related to air pollution. The direction of company´s environmental disclosures reflects its environmental burden that is mainly given by the use of fossil fuels that predominates the production of CEZ Group. CEZ Group also discloses cases of energy and environmental (non-)compliance in its annual report (12.44% of total coded environmental disclosures). The prevailing cases were related to cases of environmental compliance (see Table 6 .). This corresponds the prevalence of environmental protection disclosures communicated by the Group. 
Conclusion
This paper presented the technique of content analysis applied to environmental research according to the unique coding scheme and classification rules developed by authors of this paper. The objective of this paper was to give to the reader an overview of the major methodological problems raised by the use of this technique, and an example of what kind of outcomes can be obtained from content analysis.
The content analysis conducted in this paper was applied to CEZ Group's annual report that is actually the only company report containing company´s CSR practices. This was the first necessary step to launch the intended extensive study of social and environmental disclosing in corporate reporting of the tenth largest energy utilities in the EU according to their energy production (in TWh). improvement of the classification and coding scheme. This study also served to check whether all areas of research and important issues are covered. Content analysis of CEZ Group's annual report does not indicate any specific area or issue that would not be covered in the classification schemes and actual classification and coding schemes seem to be well defined.
When study of corporate reporting of aforementioned tenth largest EU energy utilities is made, intercompany comparisons of each category can be carried out. The outcomes of this extensive study would allow making conclusions about CSR reporting practices of companies across the EU in the context of different energy and environmental policy and orientation of companies' country of domicile. Currently, only inter-category comparison could be presented. Anyway, the temporary results may illustrate how the inter-company comparison can look and what outcomes can be obtained while using content analysis.
This paper also discussed the frequently mentioned issue of subjectivity in the content analysis research. The subjectivity of results of content analysis will be reduced in a further research by comparison of coding sets created by two coders while using the Cohen´s kappa test as abovestated.
